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(54) ELECTRONIC STILL CAMERA, INSTANT PRINTER AND INSTANT FILM 

button is operated. 



(57) Image data obtained through an image sensor 
is written in a memory. When printing an image, a print- 
ing head is driven in accordance with the image data 
read out from the memory in a line sequential fashion, 
and is synchronously moved in a sub scan direction, 
thereby exposing the instant film line by line. The image 
appears on the exposed instant film as a developing 
solution is developed by developing rollers while the 
instant film is advanced out through the developing roll- 
ers. Alternatively, the printing head is driven synchro- 
nously with the instant film being advanced. Thereby an 
image is printed at one sub scanning without the need 
for moving the printing head. The printing head is pro- 
vided with an array of three color light emitting ele- 
ments, and three color light beams are simultaneously 
projected onto the instant film. The electronic still cam- 
era is automatically set in an imaging mode when a 
power switch is turned on, and is switched to a display 
mode or a print mode as soon as a display mode key or 
a print mode key is operated. After being switched to the 
display mode, the electronic still camera is quickly 
switched to the imaging mode if only a shutter release 
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Description 

FIELD OF THE ART 

[0001] The present invention relates to an elec- 5 
tronic still camera that photoelectrically obtains image 
data through an image sensor and records the image 
data in a memory in a digital form, and more particularly 
to an electronic still camera having a printer incorpo- 
rated thereinto, which makes a hard copy of an image w 
from the image data written in the memory. The present 
invention also relates to an instant printer that is com- 
pact and portable, or is able to be incorporated into a 
camera, and an instant film for use with the instant 
printer. 15 

BACKGROUND ARTS 

[0002] Portable electronic still cameras are widely 
used, which convert an optical image of a subject to an 20 
electric image signal through a CCD (charge-coupled 
device) image sensor or the like, convert the image sig- 
nal to digital image data, and write the image data in a 
memory. The memory is capable of storing several tens 
of frames of image data, and it is possible to read out 25 
the image data therefrom for displaying or reproducing 
the subject image on a liquid crystal display (LCD) panel 
that is mounted to the camera body, or on external 
apparatuses such as a monitor CRT and a personal 
computer. 30 
[0003] As the memory for recording the image data 
therein is generally used a DRAM (dynamic random 
access memory) which is accessible at high speed, and 
is usually called a flash memory. Because the flash 
memory is able to delete or rewrite the image data, it is 35 
easy to delete unnecessary image data from the mem- 
ory or revise the memory with new image data. Using 
the recording medium repeatedly is a feature of the 
electronic still camera that is advantageous over those 
cameras using photographic film. In addition to the flash 40 
memory or other built-in memories like hard discs, it is 
possible to use a card memory or a flexible magnetic 
sheet that is removably attachable to the electronic still 
camera. 

[0004] Meanwhile, video printers have made it pos- 45 
sible to make a hard copy of an image of a subject on 
the basis of image data written in the flash memory or 
the like. The video printers include Laser printer, ther- 
mal transfer printer, ink-jet printer and so forth. To make 
a hard copy, the image data read out from the flash 50 
memory of the electronic still camera is directly trans- 
ferred to these printers, or is written in a recording 
medium like a card memory or a magnetic sheet, and 
then read out by the printers from the recording 
medium. 55 
[0005] Since the conventional video printers mainly 
use heat energy for printing, they consume certain 
amount of electric power. Besides, the printer body is so 
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large that it is unhandy to carry about. Therefore, not 
being able to get a hard copy of a photographed image 
instantly is disadvantage to the conventional electronic 
still camera. 

[0006] In view of the foregoing, an object of the 
present invention is to provide a portable electronic still 
camera having a printing device integrated therein that 
facilitates making a hard copy of a photographed image 
instantly. 

[0007] Another object of the present invention is to 
provide an instant printer for printing an image on an 
instant film at a high speed on the basis of digital image 
data, that is so small and consume less electric power 
that it is handy to carry about or for integration into a 
camera. 

[0008] A further object of the present invention is to 
provide an instant film that is convenient for use in the 
instant printer of the present invention. 

DISCLOSURE OF THE INVENTION 

[0009] An electronic still camera according to the 
present invention is comprised of an imaging device for 
obtaining electronic image data from an optical image of 
a subject; memory means for recording image data 
therein; a printing device for printing an image on an 
instant film containing a processing solution therein, the 
printing device comprising a printing head which is elon- 
gated in a main scan direction, a head moving mecha- 
nism for moving the printing head in a sub scan 
direction perpendicular to the main scan direction, and 
a head driver for driving the printing head on the basis 
of one frame of image data read out from the memory 
means in a line sequential fashion to expose the instant 
film line by line while the printing head is moved in the 
sub scan direction; and a pair of developing rollers for 
advancing the instant film after exposure out of a cam- 
era body while developing the processing solution 
inside the exposed instant film. 

[0010] Using the instant film as the recording 
medium makes it possible to make a hard copy of an 
image photographed by the electronic still camera with- 
out the need for heat energy but with a low electric 
power. Because the printing device built in the camera 
scans the instant film with the printing head in a line 
sequential fashion while reading out the image data line 
by line from the memory device, the mechanical con- 
struction as well as the electrical construction of the 
printing device can be simple. 

[0011] While conventional instant cameras con- 
sume the instant film at every shutter release operation 
regardless of whether the consequent photograph looks 
good or poor, the electronic still camera of the present 
invention allows to confirm the quality of the photo- 
graphed image on the basis of the image data written in 
the memory and thereafter decide whether the photo- 
graphed image is to be printed or not. Therefore, waste 
of instant film is avoidable. 
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[0012] According to the present invention, an 
instant printer is comprised of a film advancing device 
including developing rollers for developing the process- 
ing solution in an exposed instant film; a printing head 
located near and before the developing rollers in the film 
advancing direction, the printing head having an array of 
light emitting elements arranged in a main scan direc- 
tion perpendicular to the film advancing direction; and a 
head driver for driving the light emitting elements in 
accordance with digital image data fed to the head 
driver in a line sequential fashion, synchronously with 
the film advancing device advancing the instant film, 
thereby to expose the instant film line by line. 
[001 3] Making use of the film advancing through the 
developing rollers for sub scanning, the printing head 
does not need to move in the sub scan direction. There- 
fore, it takes shorter time for printing, and the construc- 
tion is simplified. Although the film advancing speed is 
likely to fluctuate in a time period while the processing 
solution is developed, if timing of light emission of the 
printing head is controlled in accordance with the film 
advancing speed, it is possible to reduce unexpected 
variations in density and color of the printed image that 
may be caused by the advancing speed fluctuations. By 
providing an instant film with a track for detecting 
advancing speed of the instant film, it is easy to detect 
the film advancing speed, and control the light emission 
timing in accordance with the film advancing speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figure 1 is a front perspective view of an electronic 
still camera having an instant printer incorporated 
thereinto, according to a first embodiment of the 
invention; 

Figure 2 is a rear side view of the electronic still 
camera shown in Fig. 1 ; 

Figure 3 is an explanatory view illustrating a layout 
of the interior of the electronic still camera shown in 
Fig. 1; 

Figure 4 is a perspective view of the instant printer 
incorporated into the electronic still camera shown 
in Fig. 1; 

Figure 5 is a schematic sectional view illustrating 
the interior of a printing head of the electronic still 
camera shown in Fig. 1 ; 

Figure 6 is a block diagram illustrating an electric 
construction of the electronic still camera shown in 
Fig. 1; 

Figure 7 is a flow chart illustrating the overall oper- 
ation of the electronic still camera shown in Fig. 1; 
Figure 8 is a front perspective view of an electronic 
still camera having an instant printer incorporated 
thereinto, according to a second embodiment of the 
invention; 

Figure 9 is a rear perspective view of the electronic 



still camera shown in Fig. 8; 
Figure 10 is an explanatory diagram illustrating a 
layout of the interior of the electronic still camera 
shown in Fig. 8; 
5 Figure 1 1 is a perspective view of the instant printer 

incorporated into the electronic still camera shown 
in Fig. 8; 

Figure 12 is a block diagram illustrating an electric 
construction of the electronic still camera shown in 
w Fig. 8; 

Figure 13 is a flow chart illustrating an operation 
sequence responsive to a power source being 
turned on, in the electronic still camera shown in 
Fig. 8; 

15 Figure 14 is an explanatory diagram illustrating 
respective display patterns on a data display panel 
of the electronic still camera shown in Fig. 8; 
Figure 15 is an explanatory diagram illustrating a 
screen displayed for selecting a template on the 

20 electronic still camera shown in Fig. 8; 

Figure 16 is an explanatory diagram illustrating a 
screen displayed after a template is decided on the 
electronic still camera shown in Fig. 8; 
Figure 17 is a flow chart illustrating an operation 

25 sequence in a display mode of the electronic still 
camera shown in Fig. 8; 

Figure 18 is an explanatory diagram illustrating a 
screen displayed when the electronic still camera 
shown in Fig. 8 is switched to the display mode; 
30 Figure 19 is a flow chart illustrating an operation 
sequence in a print mode of the electronic still cam- 
era shown in Fig. 8; 

Figure 20 is a front perspective view of an electronic 
still camera having an instant printer incorporated 
35 thereinto, according to a third embodiment of the 
invention; 

Figure 21 is an explanatory diagram illustrating a 
layout of the interior of the electronic still camera 
shown in Fig. 20; 

40 Figure 22 is a schematic vertical sectional view of 
the electronic still camera shown in Fig. 20; 
Figure 23 is a rear perspective view of the elec- 
tronic still camera shown in Fig. 20; 
Figure 24 is a perspective view of the instant printer 

45 incorporated into the electronic still camera shown 
in Fig. 20; 

Figure 25 is a sectional view of a printer head unit 
of the electronic still camera shown in Fig. 20; 
Figure 26 is a block diagram illustrating an electric 
so construction of the electronic still camera shown in 
Fig. 20; 

Figures 27(A) and 27(B) are timing charts illustrat- 
ing an operation for controlling timing of light emis- 
sion in accordance with variations in film advancing 
55 speed in the electronic still camera shown in Fig. 
20; 

Figure 28 is a flow chart illustrating the overall oper- 
ation of the electronic still camera shown in Fig. 20; 
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Figure 29 is a vertical sectional view illustrating 
another embodiment of printing head; 
Figure 30 is a vertical sectional view illustrating a 
further embodiment of printing head; 
Figure 31 is a vertical sectional view illustrating still 
another embodiment of printing head; 
Figure 32 is an explanatory diagram illustrating 
essential parts of an embodiment wherein the film 
advancing speed is detected by use of an instant 
film that is provided with an advancing speed detec- 
tion track; and 

Figure 33 is a schematic vertical sectional view of 
an embodiment wherein an instant printer of the 
invention is mounted in an instant camera. 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0015] The present invention will be described in 
more detail with reference to the accompanying draw- 
ings. In Figs. 1 and 2, an electronic still camera accord- 
ing to a first embodiment of the invention has a camera 
lens 3 and a flash-emitting window 4 which are formed 
in the upper front surface of a camera body 2. A shutter 
release button 6 is located on the top of a grip 5. When 
the shutter release button 6 is pressed, an image is 
taken as a photograph through the camera lens 3. On 
one side of the camera lens 3 are disposed a light pro- 
jector window 7 and a light receiver window 8 of an 
auto-focussing device for measuring a subject distance 
of a subject to be photographed in accordance with a 
technique of optical triangulation. When the shutter 
release button 6 is pressed, focusing of the camera lens 
3 is accomplished automatically prior to the photogra- 
phy. 

[0016] There is a film exit 10 formed as a slot in a 
top face of the camera body 2. When printing operation 
is effected, an exposed instant film is ejected through 
the film exit 10. A pair of developing rollers are disposed 
in a position inwards from the film exit 10. When the 
exposed instant film is moved between the developing 
rollers, processing solution is spread. A positive image 
appears on the instant film after one minute to several 
minutes. 

[0017] To produce a hard copy of an image in the 
electronic still camera, is used an instant film of the 
mono-sheet type which is well-known in the art of pho- 
tography. The mono-sheet type instant film has been 
widely used, and mainly consists of a photosensitive 
sheet, an image receiving sheet and a solution pod con- 
taining processing solution. The photosensitive sheet is 
first exposed to create a latent image photochemical ly, 
and is tightly fitted on the image receiving sheet. The 
processing solution is spread between the two sheets 
while they are pressed to each other. Thereby a positive 
image is transferred to the image receiving sheet. There 
is a film pack constituted of a plastic case, which con- 
tains ten sheets of instant films overlaid on one another. 
The camera body 2 of the electronic still camera is 



loaded with the film pack. 

[0018] As shown in Fig. 2, a pack loading door 1 2 is 
pivotally mounted to the back side of the camera body 2 
through a hinge 11. The pack loading door 12 is nor- 

5 mally locked in the closed position. A knob 13 is oper- 
ated to open the pack loading door 12 for the purpose of 
inserting or removing the film pack. A counter window 
14 indicates the number of instant films exposed. An 
LCD panel 15 is incorporated into the pack loading door 

w 12. The LCD panel 15 displays an image of a photo- 
graphic subject to be picked up through the camera lens 
3 in a real time fashion, constituting an electronic view- 
finder. 

[0019] A control panel 16 is disposed below the 

15 pack loading door 12. The control panel 16 has various 
keys, including a mode changer key for switching 
between an imaging mode and a display mode, a frame 
selector key, a print start key, a deletion button for delet- 
ing image data, connector terminals for inputting and 

20 outputting image data with an external instrument, and 
a switching key for the connector terminals. 
[0020] Inside the camera body 2, as shown in Fig. 
3, an imaging unit 18 including a CCD image sensor is 
disposed behind the camera lens 3, and the developing 

25 rollers 21, a developing mechanism 22 for driving the 
developing rollers 21, a circuit board 23 for the control 
panel 16, and a head moving mechanism 24 are 
arranged around a chamber for loading a film pack 20 
therein. Also, a developing motor 25 for activating the 

30 developing mechanism 22, a power source battery 26, 
e.g. a rechargeable lithium battery, and a flash device 
27 are mounted. 

[0021] Among those elements, the developing roll- 
ers 21 and the developing mechanism 22 may have the 

35 same construction as those used in conventional instant 
cameras, e.g. those disclosed in JPA 4-194832, and 
operate in the same way as conventional. That is, the 
developing rollers 21 and the developing mechanism 22 
cooperate for advancing an instant film 30 out of the film 

40 pack 20 after the film 30 is exposed, while developing or 
spreading the processing solution inside the instant film 
30. 

[0022] The developing mechanism 22 includes an 
advance claw and a mechanism for moving the advance 

45 claw, as well-known in the art. When the developing 
motor 25 rotates, the advance claw is actuated to push 
up the bottom edge of the exposed instant film 30, until 
the top edge of the instant film 30 comes in between the 
developing rollers 21. After the instant film 30 comes in 

so between the developing rollers 21 , since the developing 
rollers 21 have started rotation then, the instant film 30 
is moved upwards by the developing rollers 21 . There is 
a solution pod 30a disposed along the top edge of the 
instant film 30 for containing processing solution. The 

55 developing rollers 21 are biased by a spring in the direc- 
tion to close to each other. Thus, the solution pod 30a is 
broken to spread the processing solution between the 
photosensitive sheet and the image receiving sheet, 
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while the instant film 30 is advanced through the devel- 
oping rollers 21 . 

[0023] Fig. 4 illustrates the head moving mecha- 
nism 24 and a printing head 32, which constitute an 
instant printer section. A longitudinal direction of the 5 
printing head 32 is perpendicular to the advance direc- 
tion of the instant film 30. The printing head 32 has a 
length equal to or greater than a width of the instant film 
30. The head moving mechanism 24 is driven by a 
scanning motor 24a to shift the printing head 32 in the w 
arrow direction X parallel to the advance direction of the 
instant film 30. There are a pair of guide pins disposed 
on either end of the printing head 32, which are 
engaged in guide grooves slidably, for preventing the 
printing head 32 from leaning during the movement. 15 
Designated by 20a is a cutout formed in the film pack 20 
in a position for the advance claw to enter it when eject- 
ing the instant film 30 from the film pack 20. 
[0024] Fig. 5 shows the printing head 32 as viewed 
in cross section. A light-tight housing 33 contains a fluo- 20 
rescent lamp 35 elongated in the longitudinal direction 
of the printing head 32. Illuminating light from the fluo- 
rescent lamp 35 includes light components of red (R), 
green (G) and blue (B) colors. Another kind of light 
source may be used insofar as it emits printing light 25 
including those three-color light components. 
[0025] A color filter 36 is placed in a path of the illu- 
minating light from the fluorescent lamp 35. The color fil- 
ter 36 includes a red pass filter portion, a green pass 
filter portion and a blue pass filter portion, which extend 30 
like belts in the longitudinal direction of the fluorescent 
lamp 35 and are arranged side by side in a perpendicu- 
lar direction Y to the fluorescent lamp 35. Any one of 
those filter portions is positioned in the illuminating light 
path of the fluorescent lamp 35 as the color filter 36 is 35 
moved in the direction Y in response to a filter change 
signal. 

[0026] The illuminating light from the fluorescent 
lamp 35 is passed through the color filter 36 and 
becomes printing light of any one of red, green and blue 40 
colors. The printing light travels through an LCD array 
37, a mirror 38, a micro lens array 39, and a mirror 40, 
and is projected through an opening 33a onto the 
instant film 30. The micro lens array 39 consists of an 
array of micro cylindrical lenses made of graded index 45 
type optical fibers, called SELFOC lens (a trade name). 
The LCD array 37 consists of micro LCD segments 
arranged in one line. Each one of the LCD segments 
corresponds to one pixel of printing. The LCD segments 
of the LCD array 37 are each individually controlled to so 
change printing density by cutting the printing light or 
adjusting the transmission amount of the printing light. 
The micro lens array 39 prevents the printing light for 
each of the pixels from spreading to positions of pixels 
adjacent to it. There are light-shielding members suita- 55 
bly disposed in the housing 33 so as to let only the print- 
ing light out through the opening 33a. 
[0027] Fig. 6 illustrates the circuitry of the electronic 



still camera according to the present invention. The 
CCD image sensor 45 is located behind the camera 
lens 3. When the camera lens 3 is focused, a subject 
image is formed on a photoelectric plane of the CCD 
image sensor 45. A CCD driver 46 drives the CCD 
image sensor 45 to convert the optical subject image 
photoelectrical^ into an electric image pick-up signal. 
Micro color filters of red, green and blue colors are 
arranged on the photoelectric plane of the CCD image 
sensor 45 in a matrix. The image pick-up signal is out- 
put color by color in a serial manner, and is amplified by 
an amplifier 47 at a suitable level, and converted by an 
A/D converter 48 into a digital form. It is to be noted that 
driving operation of the CCD driver 46 is synchronized 
with sampling timing of the A/D converter 48. 
[0028] The A/D converter 48 produces digital image 
data from the image pick-up signal, and feeds the image 
data sequentially to an image data processor circuit 50. 
The image data processor circuit 50 operates for the 
signal processing of the supplied image data for white 
balance adjustment, gamma correction and the like. 
Moreover the image data processor circuit 50 produces 
a video signal corresponding to the NTSC composite 
signal from the processed image data. The video signal 
is sent through a D/A converter 51 and an amplifier 52 
to an output terminal 53 for the video signal. 
[0029] It is therefore possible to observe the subject 
image picked up by the CCD image sensor 45 in a con- 
tinuous manner by connecting the output terminal 53 to 
a home television set. The video signal from the ampli- 
fier 52 is also fed to an LCD driver 54. As the LCD driver 
54 drives the LCD panel 15 that is incorporated into the 
pack loading door 12, the LCD panel 15 displays the 
subject image in a continuous manner. Therefore the 
LCD panel 15 operates as the electronic viewfinder. 
[0030] A system controller 55 controls the image 
data processor circuit 50 and all the other electric oper- 
ations of the electronic still camera. The system control- 
ler 55 monitors signals from a key board 57 and a group 
of external terminals 58 of the control panel 16 through 
an I/O port 56, and operates for the signal processing in 
accordance with the input signals. 
[0031] A flash memory 60 is constituted of a DRAM. 
The flash memory 60 stores the image data frame by 
frame after the image data is obtained by the image 
data processor circuit 50, and has a capacity enough to 
store image data of fifty frames. A decorative data mem- 
ory 61 previously stores decorative data, which is used 
to modify the shape and pattern of framing lines around 
the subject image variously. The decorative data mem- 
ory 61 may also store decorative data for merging car- 
toons, marks, letters, messages and the like into a part 
of the subject image. In the display mode, selected data 
pieces are transferred from the flash memory 60 and 
the decorative data memory 61 to the image data proc- 
essor circuit 50, and an image composed of the image 
data and the decorative data read from the flash mem- 
ory 60 and the decorative data memory 61 is displayed 
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on the LCD panel 15. 

[0032] A head driver 63 drives the printing head 32 
under the control of the system controller 55. A line 
memory 64 sends the printing head 32 the image data, 
which is used for controlling the respective transmit- 5 
tance of the individual LCD segments 37. EEPROM 66 
previously stores various kinds of adjustment data, 
which are referred to by the system controller 55 when 
the electronic still camera is operated according to a 
predetermined sequence. 

[0033] The adjustment data is fine-adjusted to each 
individual camera in an inspection process after the fin- 
ish of assembly of the electronic still camera. The 
adjustment data includes data related to focussing the 
camera lens 3, and respective compensation data for 
the three colors adapted to printing. A motor driver 65 
drives the developing motor 25 and the scanning motor 
24a under the control of the system controller 55. 
[0034] The operation of the electronic still camera 
having the above-described construction will be 
described with reference to Fig. 7. When a power 
switch, which is provided on the control panel 16, is 
turned on, the system controller 55 determines the 
presently selected mode by a set position of the mode 
changer key in the control panel 16, and proceeds to 
either one of the imaging mode and the display mode. In 
the imaging mode, the CCD image sensor 45 picks up 
the subject image in a continuous manner, so the sub- 
ject image is displayed as a moving image on the LCD 
panel 15 serving as the electronic viewfinder. 
[0035] When the shutter release button 6 is 
pressed, the image data of the subject image displayed 
at that moment on the LCD panel 15 is written as a still 
image frame to the flash memory 60. By repeating the 
shutter release operation in the imaging mode, it is pos- 
sible to write image data of at most fifty still image 
frames to the flash memory 60. The maximum number 
of frames the flash memory 60 can store varies depend- 
ing upon the capacity of the flash memory 60. 
[0036] After the image data of the maximum 
number of frames is written in the flash memory 60, it is 
possible to delete image data of unnecessary frames 
from the flash memory 60 and write newly obtained 
image data to the flash memory 60. These operation 
are effected by keying the control panel 16. It is also 
possible to write newly obtained image data in an exter- 
nal memory medium or transfer the image data from the 
flash memory 60 to the external memory medium by 
connecting the external memory medium to an output 
terminal of the external terminals 58. 
[0037] In the display mode, a desired frame is des- 
ignated by keying through the control panel 16. The 
image data of the designated frame is sent from the 
flash memory 60 to the image data processor circuit 50, 
converted by the D/A converter 51, amplified by the 
amplifier 52 and supplied to the LCD driver 54, which 
causes the LCD panel 15 to display an image of the 
designated frame. If a decorative frame pattern is desig- 



nated by keying through the control panel 16, the deco- 
rative, frame pattern data is transferred from the 
decorative data memory 61 to the image data processor 
circuit 50 in addition to the image data read transferred 
from the flash memory 60. Then, the LCD panel 15 dis- 
plays a composed image of the subject image with the 
decorative frame image. 

[0038] When a print key is operated after selecting 
the subject image and, if necessary, a decorative frame 
pattern, the system controller 55 accesses the flash 
memory 60, to sequentially read out red-color image 
data of a first line from among the image data of the 
subject image presently displayed on the LCD panel 15. 
The red-color image data of the first line represent den- 
sities of red pixels of the first line, and is transferred to 
the line memory 64. If a decorative frame pattern is des- 
ignated, red-color image data of a first line is read out 
from the image data of the decorative frame pattern 
stored in the decorative data memory 61 , and is trans- 
ferred to the line memory 64. In those pixels where the 
image data from the decorative data memory 61 over- 
laps with the image data from the flash memory 60, the 
former is used with priority over the latter. In this way, 
the line memory 64 comes to store the red-color image 
data of the first line. The system controller 55 confirms 
that the red pass filter portion of the color filter 36 is 
inserted into the printing light path and that all the LCD 
segments 37 are their light-shielding state. Then the 
system controller 55 turns on the fluorescent lamp 35. 
[0039] The printing head 32 is in an initial position 
confronted with the bottom edge of the instant film 30. 
The initial position is a position to start recording the first 
line. The system controller 55 confirms that the printing 
head 32 is in the initial position by use of a photo sensor 
(not shown). Then the image data of the first line is sent 
from the line memory 64 sequentially to the LCD array 
37, so the respective transmittance densities of the LCD 
segments are set at values corresponding to the image 
data. In a predetermined time, the LCD segments are 
reset to the light-shielding state. 

[0040] The red printing light from the red pass filter 
portion of the color filter 36 travels through the LCD seg- 
ments, so the instant film 30 is exposed to the red print- 
ing light of different amounts determined by the 
transmittance densities of the respective LCD seg- 
ments. It is to be noted that it will take a shorter time to 
print one line when the image data of one line is concur- 
rently transferred from the line memory 64 to the 
respective LCD segments of the LCD array 37, and the 
LCD segments are concurrently switched to have such 
transmittance densities that are determined by the 
image data. 

[0041 ] At the conclusion of the one-line exposure to 
the red printing light, the scanning motor 24a, which is a 
stepping motor, rotates through a predetermined angle, 
shifting the printing head 32 to a position of a succeed- 
ing line. Thereafter, red-color image data representative 
of densities of red pixels of the second line is transferred 
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from the flash memory 60 to the line memory 64. The 
second line is exposed to the red printing light in a sim- 
ilar manner to the first line. The printing head 32 is 
shifted toward the developing rollers 21 in a stepwise 
manner, while each line is exposed to the red printing 
light. When a final line has been exposed to the red 
printing light, printing of red pixels of one frame is com- 
pleted. 

[0042] Then the system controller 55 sends the 
head driver 63 a filter change signal, to slide the color fil- 
ter 36 in the direction Y by an amount to position the 
green pass filter portion in the printing light path. The 
system controller 55 accesses the flash memory 60, 
serially reads out green-color image data representative 
of green pixels of the final line from among the image 
data of the subject image to be printed, and transfers 
the green-color image data to the line memory 64. 
[0043] Thereafter, the instant film 30 is exposed to 
the green printing light in the same way as above, but in 
the direction from the final line to the first line. After the 
completion of printing the green pixels of one frame, the 
blue pass filter portion is inserted in the printing light 
path, while blue-color image data representative of blue 
pixels of the subject image is read line by line from the 
flash memory 60. Thus, each line is exposed to the blue 
printing light. After the exposure with the three-color 
printing light is completed, the printing head 32 is 
placed in a retreat position as shown in Fig. 4, which is 
shifted toward the developing rollers 21 from the initial 
position. 

[0044] After the printing head 32 moves in the 
retreat position, the developing motor 25 starts actuat- 
ing the developing mechanism 22 in response to a sig- 
nal from the system controller 55, to move the advance 
claw into the cutout 20a of the film pack 20. The 
advance claw pushes the exposed one of the instant 
films 30 out of the film pack 20. The printing head 32 in 
the retreat position does not interfere with the advance 
claw being moved. 

[0045] As the instant film 30 is pushed by the 
advance claw, the top edge of the instant film 30 comes 
in between the developing rollers 21. Thereafter, the 
developing rollers 21 rotate to advance the instant film 
30 and, at the same time, break the solution pod 30a to 
spread the processing solution. The advance claw 
makes one stroke of reciprocation, and then stops at its 
home position. Upon the advance claw returning to its 
home position, the scanning motor 24a is driven to 
move the printing head 32 to its initial position. 
[0046] The instant film 30 between the developing 
rollers 21 is ejected through the film exit 10 at the top of 
the camera body 2. In one or a couple of minutes, the 
subject image is fixed as a positive image on the image 
receiving sheet, providing a hard copy of the subject 
image displayed on the LCD panel 15 at the time of 
operating the print key. If a decorative frame pattern is 
designated, the subject image as printed is surrounded 
with the decorative frame pattern. 



[0047] As described so far, since the instant printer 
using the instant film 30 as a recording medium is incor- 
porated into the electronic still camera, a hard copy of a 
full-color image picked up by the electric camera is 

5 made at low electric power without the need for heat 
energy. Such small capacity batteries that are containa- 
ble in the camera body 2 are enough as a power source 
for the instant printer. Consequently, a hard copy of a 
subject image may be made easily as soon as the 

7o image is picked up through the electronic still camera. It 
is also possible to input image data of an image through 
the externa! terminals to the electronic still camera, and 
make a hard copy of that image through the instant 
printer. Therefore, the electronic still camera of the 

15 present invention is usable as a portable printer. 

[0048] The electronic still camera according to the 
present invention has three usages: an electronic still 
camera for photographing a subject, an image display 
device for observing the photographed image, and a 

20 printer for making a hard copy based on image data 
from an internal memory or an external memory. In 
order to make good use of the respective functions of 
this type of electronic still camera without confusions, it 
is necessary to put operation procedures in systemati- 

25 cal order, as well as to design the camera so as to pre- 
vent wrong operations. The following embodiment 
relates to an electronic still camera provided with an 
imaging function, a displaying function, and a printing 
function, which is easy to operate and works precisely. 

30 [0049] Fig. 8 shows a front view of an electronic still 
camera according to a second embodiment of the 
invention. A power switch 70 is located at an upper por- 
tion of a camera body 2. When the power switch 70 is 
turned on, various operation keys are made effective, 

35 and the electronic still camera automatically proceeds 
to an imaging mode for picking up subject images. A 
camera lens 3 and a flash window 4 are located at 
upper front portions. A grip portion 5 is provided with a 
battery chamber lid 74 on its side area, which is opened 

40 for exchanging a power source batteries. For example, 
the power source batteries are four pieces of AA size 
batteries connected in series. 

[0050] A shutter release button 75 is located at a 
front area of the grip portion 5. Upon the shutter release 

45 button 75 being pressed, a still image frame of the sub- 
ject formed through the camera lens 3 is recorded. As 
the camera lens 4 is used a pan-focus lens whose depth 
of field ranges, for example, from 1 .2 m to infinity. There- 
fore focusing is not fundamentally necessary. For ena- 

50 bling a close-up photography at a subject distance of 
less than 1 m, a close-up setting knob 76 is provided. It 
is possible to provide a well-known automatic focusing 
device using the optical triangulation or a method of 
detecting peaks of spatial frequency, so that the camera 

55 lens 3 is automatically focused in response to a half 
depression of the shutter release button 75 within a 
standard object distance. 

[0051 ] In the same way as the first embodiment, the 
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electronic still camera uses mono-sheet type instant 
films for producing hard copies of the recorded image 
frames. A slit-like film exit 10 is formed through a top 
face of the camera body 2. The film exit 10 is usually 
covered with a door 71 in a light-tight fashion. A pair of 5 
developing rollers are provided inside the film exit 10. 
When a printing operation is made, an exposed instant 
film is advanced through the developing rollers, and pro- 
trudes out through the film exit 10. Then the instant film 
is ejected from the camera body 2 while pushing out the w 
door 71. Simultaneously, processing solution is devel- 
oped to form a positive image on the instant film in a 
minute or so. 

[0052] To load a film pack, a pack loading door 77 is 
provided on a front face of the camera body 2. In its 15 
closed position, the pack loading door 77 is stepped for- 
ward from the front wall of the camera body 2. The front 
surface of the pack loading door 77 is even with the front 
surface of the grip portion 5, the front end of the camera 
lens 3 and the front surface of the flash window 4, so 20 
that the camera body 2 is laid stably with its front side 
down. 

[0053] As shown in Fig. 9, the rear side of the cam- 
era body 2 is provided with an LCD panel 15 that consti- 
tutes an electronic viewfinder for displaying a full-color 25 
subject image picked up though the camera lens 3 in a 
real time fashion. The LCD panel 15 is constituted of a 
white light fluorescent lamp, liquid crystal segments and 
micro color filters, each micro color filter being com- 
bined with one segment and arranged in correspond- 30 
ence with one pixel. Along a top edge of the LCD panel 
15, there is an icon display panel 72 for displaying icons 
thereon, as will be described later. Above the icon dis- 
play panel 72, another LCD panel is provided as a data 
display panel 73. On the data display panel, a serial 35 
number of the recorded image frame, the number of 
remaining instant films, and selected photographic con- 
ditions are displayed. 

[0054] On one side of the LCD panel 15, there are 
a cancel key 78a, an execution key 78b, cursor keys 78c 40 
and 78d for left and right, which are arranged in a cross. 
Above these keys, there are an imaging mode key 79a 
and a display mode key 79b. A print mode key 80 and a 
template key 81 are located in a lower portion of the 
camera body 2. Designated by 82 and 83 are a flash 45 
mode switching key and a data compression rate selec- 
tion key, respectively. The operations of these keys will 
be described later. A bracket 85 for holding an external 
memory 84 is mounted inside the camera body 2, such 
that the bracket 85 may be drawn out from the bottom of so 
the camera body 2. For example, a memory card called 
SMART MEDIA (a trade name), that is provided by the 
present applicant, is usable as the external memory 84. 
[0055] Fig. 10 shows a layout of respective mem- 
bers inside the camera body 2 as viewed from the front. 55 
An imaging unit 1 8 including a CCD image sensor is dis- 
posed behind the camera lens 3, and the developing 
rollers 21, a developing mechanism 22 for driving the 



developing rollers 21 , a circuit board 27 of a flash device 
and a head moving mechanism 24 are arranged around 
a chamber for loading a film pack 20 therein. Also, a 
developing motor 25 for activating the developing mech- 
anism 22 and a power source battery 26 are mounted. 
[0056] Fig. 11 illustrates an instant printer section 
constituted of the head moving mechanism 24 and a 
printing head 32. The printing head 32 has the same 
construction as shown in Fig. 5, consisting of a white 
light fluorescent lamp, an array of liquid crystal seg- 
ments and a color filter having a red pass filter portion, 
a green pass filter portion and a blue pass filter portion. 
The printing head 32 extends in a direction M perpen- 
dicular to the advancing direction of the instant film 30, 
hereinafter referred to as a main scan direction M. 
When the head moving mechanism 24 is driven by a 
scanning motor 24a, the printing head 32 is moved in a 
sub scan direction S parallel to the film advancing direc- 
tion. In the same way as the first embodiment, the print- 
ing head 32 makes one and half reciprocation in the sub 
scan direction S for each printing of one frame, to make 
a print in the three color frame sequential fashion. 
[0057] Fig. 12 illustrates the circuitry of the elec- 
tronic still camera shown in Fig. 8. Because the con- 
struction is fundamentally equal to that shown in Fig. 6, 
like elements are designated by the same reference 
numbers, and the description of those elements is omit- 
ted. The following description relates only to those fea- 
tures essential to the present embodiment. 
[0058] A system controller 55 controls an image 
data processor circuit 50 and all the other electric oper- 
ations of the electronic still camera. The system control- 
ler 55 monitors signals from a key board 57 and a group 
of external terminals 58 through an I/O port 56, and 
operates for the signal processing in accordance with 
the input signals. The key board 57 monitors operations 
of the shutter release button 75, the cancel key 78a, the 
execution key 78b, the cursor keys 78c, 78d, the imag- 
ing mode key 79a, the display mode key 79b, the print 
mode key 80, the template key 81 and the flash mode 
switching key 82 and the data compression rate selec- 
tion key 83, and inputs respective operation signals to 
the system controller 55. The external terminals 58 are 
used for writing data in an external memory 84, or read- 
ing data from the external memory 84, as well as for 
data communication with external apparatuses. 
[0059] EEPROM 66 previously stores various kinds 
of adjustment data, which are referred to by the system 
controller 55 when the electronic still camera is oper- 
ated according to a predetermined sequence. The EEP- 
ROM 66 further stores compensation data and control 
data for use in image editing. A motor driver 65 drives 
the developing motor 25 and the scanning motor 24a 
under the control of the system controller 55. 
[0060] A work memory 69 has a capacity to store 
image data of a single still image frame. In an imaging 
mode, the work memory 69 is used for temporarily stor-. 
ing image data before the image data is written in a 
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flash memory 60. In a display mode and a print mode, 
image data of a selected image frame is read out from 
the flash memory 60 and is temporarily stored in the 
work memory 69, so the selected image is displayed on 
the LCD panel 15 on the basis of the image data read 5 
out from the work memory 69. Also on a template com- 
posing process or on a color balance or density control 
process, which will be described later, the work memory 
69 stores original image data read out from the flash 
memory 60. w 
[0061] Now, the operation sequence of the elec- 
tronic still camera having the above-described construc- 
tion will be described. When an ON signal from the 
power switch 70 is fed to the system controller 55 
through the keyboard 57 and the I/O port 56, the system is 
controller 55 automatically starts up the electronic still 
camera with the imaging mode, in accordance with the 
flowchart shown in Fig. 13. In this state, an imaging and 
recording device is in a standby position, which is con- 
stituted of a CCD image sensor 45, a CCD driver 46, an 20 
amplifier 47, an A/D converter 48, the image data proc- 
essor circuit 50 and the system controller 55. Unless the 
display mode key 79b or the print mode key 80 is oper- 
ated, the electronic still camera is maintained in the 
imaging mode where the CCD image sensor 45 picks 25 
up subject images through the camera lens 3. 
[0062] The image pick-up signal from the CCD 
image sensor 45 is converted into digital image data 
through the amplifier 47 and the A/D converter 48. The 
image data processor circuit 50 operates for the signal 30 
processing of the image data for white balance adjust- 
ment, gamma correction and the like. The image data 
thus processed is converted into a signal corresponding 
to the NTSC method, and is fed to the LCD driver 54 
through a D/A converter 51 and an amplifier 52. As a 35 
result, a subject image is displayed on the LCD panel 15 
in a real time fashion. 

[0063] In the imaging mode, the flash mode switch- 
ing key 82, the data compression rate selection key 83 
and the template key 81 are made effective. The flash 40 
mode switching key 82 is provided for turning the flash 
device on or off, for setting up a special flashing for 
avoiding red-eye phenomena, or another flash condi- 
tion. The data compression rate selection key 83 is pro- 
vided for selecting a data compression rate on 45 
recording image data of one frame in the flash memory 
60. The photographic conditions selected by operating 
these keys 82 and 83 are displayed on the data display 
panel 73. 

[0064] Fig. 14 shows an example of display pattern so 
on the data display panel 73. The data display panel 73 
is provided with a flash mode display segment 73a, a 
data compression rate display segment 73b, a segment 
73c for displaying the number of remaining films, a seg- 
ment 73d for displaying the serial number of the 55 
recorded image frame, a segment 73e for displaying the 
printing progress, and other segments for indicating bat- 
tery conditions, for indicating that the close-up photog- 



raphy is selected, and so forth. 

[0065] After setting up photographic conditions, 
upon each operation of the shutter release button 75, 
the image data processor circuit 50 takes in an image 
pick-up signal of one frame that is obtained at that 
moment from the CCD image sensor 45 through the 
amplifier 47 and the A/D converter 48. The image data 
of one frame processed in the image data processor cir- 
cuit 50 is temporarily written in the work memory 69 and 
then transferred to the flash memory 60, to be written 
therein. Before the image data of one frame is com- 
pletely written in the flash memory 60, a still image is 
displayed on the LCD panel 15 on the basis of the 
image data written in the work memory 69. Each time 
the image data of one frame is written in the flash mem- 
ory 60, the number displayed on the frame number dis- 
play segment 73d increments. 

[0066] When using a template with the photogra- 
phy, the template key 81 is pressed. Then the finder 
image on the LCD panel 15 disappears, and five kinds 
of templates are displayed instead, as shown in Fig. 1 5, 
which are previously stored in a template memory 68. 
The user selects one from among these templates by 
moving a framing line through the cursor keys 78c and 
78d. The template framed by the framing line at the time 
when the execution key 78b is pressed, i.e. an oval tem- 
plate in the shown example, is decided to be used for 
the photography. 

[0067] After the template is selected, the selected 
template is displayed with the finder image on the LCD 
panel 1 5, as shown in Fig. 1 6. At that time, the template 
is displayed as a gray semi-transparent frame with a 
see-through center portion, so that the finder image can 
be observed. This is for the sake of framing the subject 
with regard to the shape of the template as well as the 
printing range of the subject image. It is to be noted that 
letters and symbols displayed on a lower portion of the 
LCD panel 15 in Fig. 16 are utilized in the display mode, 
and are not displayed in the imaging mode. 
[0068] When the shutter release button 75 is 
pressed while the template is displayed with the finder 
image, image data of the subject image and image data 
of the template is written in combination in the flash 
memory 60. That is, among the subject image data, 
image data pieces of those areas which are covered 
with the peripheral portion of the template are replaced 
with the template image data. Accordingly, the image 
frame always includes the template when displayed or 
printed. 

[0069] If the display mode key 79b is operated in 
the imaging mode, the CCD driver 46 is disconnected 
from the power source, and the CCD image sensor 45 
is turned off. The system controller 55, the image data 
processor circuit 50, the D/A converter 51 , the amplifier 
52, the LCD driver 54 and the LCD panel 15, which con- 
stituting a display device, are kept being supplied. Also, 
the work memory 69 is set in a state for reading out the 
image data from the flash memory 60 to display 
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recorded image frames on the LCD panel 15 based on 
the read image data. 

[0070] Fig. 17 shows the processing sequence in 
the display mode. When the display mode is selected, 
the electronic still camera is first set to a single-frame 
display mode, wherein the LCD panel 15 displays an 
indicia "PLAY" 90a, a cursor 90b, a scroll bar 90c and a 
frame ID number 90d, as shown in Fig. 18. The cursor 
90b is for pointing one of the icons 72a, 72b, 72c, 72d 
and 72e displayed on the icon display panel 72. In the 
shown example, the cursor 90b points the icon 72a, 
indicating that the single-frame display mode of the dis- 
play mode is set at present. The icons 72b to 72e repre- 
sent a multi-frame display mode, an edit mode, a delete 
mode and a protect mode respectively. For instance 
when the multi-frame display mode is selected, the cur- 
sor 90b is shifted to a position shown by dashed lines, 
pointing the icon 72b. Framing lines shown by dashed 
lines in Fig. 18 illustrate a display format of the image 
frames in the multi-frame display mode. Also a letter 
indicia is displayed on the lower portion of the LCD 
panel 15, as shown in Fig. 18. 

[0071] In the single-frame display mode, another 
image frame is displayed on the LCD panel 15 upon 
each operation of the cursor key 78c or 78d, in accord- 
ance with the image data read out from the flash mem- 
ory 60. By pressing the cursor key 78c or 78d 
continuously, the scroll bar 90c moves on the screen of 
the LCD panel 1 5. At the stop of pressing the cursor key 
78c or 78d, the scroll bar 90c stops moving, and an 
image frame of a frame number corresponding to the 
stop position of the scroll bar 90c is displayed. 
[0072] The template key 81 is usable in the single- 
frame display mode. Upon the template key 81 being 
pressed, image data of the image frame displayed on 
the LCD panel 15 at the present is transferred to the 
work memory 69, and the LCD panel 15 displays the 
five kinds of templates as shown in Fig. 15. An appropri- 
ate one of these templates is selected by operating the 
cursor keys 78c and 78d in the same way as described 
above. When the execution key 78b is operated to 
decide the selection, image data of the selected tem- 
plate is composed with the frame image data in the work 
memory 69, and the composite image is displayed on 
the LCD panel 15. Since the peripheral portion of the 
template image is displayed as a semi-transparent gray 
frame in the same way as above, the use can observe 
the template in relation to the subject image. 
[0073] With the composite image of the subject 
image and the template, an indicia "OK?" and an 
instruction for the next procedure are displayed. If the 
selected template is determined to be unsuitable in view 
of the composite image, the cancel key 78a is pressed. 
Then the screen returns to the stage shown in Fig. 15, 
allowing the selection of another template. If the execu- 
tion key 78b is operated in the stage where the compos- 
ite image is displayed, the image data of the template is 
transferred to the flash memory 60 and is stored in a 



predetermined address along with the original image 
data of the subject image. When reading the image data 
of the corresponding frame again, the template image 
data assigned thereto is read out together to display the 

5 composite image. In this way, it is possible to compose 
an appropriate template with an image frame in the dis- 
play mode, even though the image frame has been 
recorded without the template. Moreover, as the original 
image data of the subject image is entirely preserved, it 

10 is possible to reuse the original image data. 

[0074] When the display mode key 79b is operated 
in the single-frame display mode, the mode is shifted to 
the multi-frame display mode, and the cursor 90b is 
shifted to the position pointing the icon 72b that repre- 

15 sents the multi-frame display mode. Then the system 
controller 55 reads out image data of nine frames from 
the flash memory 60. The image data of nine frames is 
processed such that reduced images of the nine frames 
may be displayed on the LCD panel 15 in a 3 x 3 matrix, 

20 as implied by the dashed lines in Fig. 18. The processed 
image data is written in the work memory 69, so the 
nine image frames are displayed on the LCD panel 15. 
[0075] In the multi-frame display mode, a framing 
line moves from one displayed frame after other on the 

25 LCD panel 15 upon each operation on the cursor key 
78c or 78d. When the execution key 79b is operated 
while an appropriate one of the displayed frames is sur- 
rounded by the framing line, the one frame is selected. 
Then the mode is shifted to the single-frame displayed 

30 mode, and the image of the selected frame alone is dis- 
played on the LCD panel 1 5. If the cursor key 78d for the 
right is operated in a position where the right bottom 
frame is surrounded by the framing line, the following 
nine image frames are newly displayed in the 3x3 

35 matrix. If the cursor key 78c for the left is operated in a 
position where the left top frame is surrounded by the 
framing line, the preceding nine image frames are dis- 
played in the 3 x 3 matrix. 

[0076] As subsidiary modes under the display 

40 mode, there are the delete mode, the protect mode and 
the edit mode in parallel to the single-frame display 
mode and the multi-frame display mode. By pressing 
the display mode key 79b, the mode is sequentially 
shifted from one other among these subsidiary modes. 

45 Along with this mode shifting, the cursor 90b on the LCD 
panel 15 points the corresponding one of the icons 72a 
to 72e on the icon display panel 72. 
[0077] In the edit mode, it is possible to control color 
balance and density of one image frame displayed on 

so the LCD panel 15. The cursor 90b moves to a position 
pointing the icon 72c, and an edit menu is displayed on 
the LCD panel 15, over the subject image. Thereafter, 
color balance and density of the subject image are con- 
trolled by operating the cursor keys 78c and 78d, and 

55 the execution key 78b or the cancel key 78a in accord- 
ance with the edit menu. 

[0078] The image data to edit is written in the work 
memory 69, so the image data is controlled on the work 
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memory 69 in response to the controlling operations. 
The controlling operation is performed while checking 
the controlled conditions on the image displayed on the 
LCD panel 15. When the execution key 78b is operated 
at the conclusion of controlling, data of correction and 5 
control effected on the image data on the work memory 
69 is transferred to the flash memory 60, and is stored 
as correction data for the corresponding frame in a pre- 
determined address. Thereafter when the image data of 
the corresponding frame is read out, the correction data w 
is concurrently read out, so that a controlled image is 
displayed on the LCD panel 15. 

[0079] In the delete mode, it is possible to delete 
image data of one frame displayed in the single-frame 
display mode from the flash memory 60. When the exe- 15 
cution key 78b is operated while the cursor 90b points 
the icon 72d, a deletion menu is displayed on the LCD 
panel 15 over the subject image. Thereafter, image data 
of a selected image may be deleted in accordance with 
the deletion menu. The deletion menu contains a pro- 20 
gram for simultaneous deletion of image data of a plu- 
rality of frames from the flash memory 60. 
[0080] Furthermore, there is a deletion menu for 
deleting image data alone from the external memory 84, 
and not deleting formatting data, as well as a menu for 25 
formatting the external memory 84 to be usable to the 
electronic still camera. If the external memory 84 
already stores some image data when it is subjected to 
the formatting, the image data is deleted and formatting 
data is newly written. 30 
[0081] By shifting the cursor 90b to the position 
pointing the icon 72e and then operating the execution 
key 78b, a protection menu is displayed on the LCD 
panel 15 over the subject image. When a protection 
process is carried out on a selected frame, it comes to 35 
be impossible to rewrite or delete image data of that 
frame. There is a menu for effecting the protection proc- 
ess on a plurality of frames or on all frames at the same 
time. The protection menu also includes a menu for can- 
celling the protection of one or more of the protected 40 
frames. 

[0082] When the print mode key 80 is operated in 
the imaging mode or in the display mode except the 
delete mode and the protect mode, the electronic still 
camera is immediately switched to the print mode. In 45 
the print mode, as shown in Fig. 19, the LCD panel 15 
displays a still image on the basis of image data stored 
in the work memory 69 at the time of switching to the 
print mode. 

[0083] For instance when it is switched from the so 
imaging mode to the print mode, the work memory 69 
stores one frame of image data picked up and recorded 
last in the flash memory 60, so the image of the last 
recorded frame is displayed on the LCD panel 15. When 
it is switched from the edit mode to the print mode, an 55 
image is displayed based on image data that has been 
transferred to the work memory 69 for the edition proc- 
ess. If the image data is rewritten by composing the 



template in the display mode, the subject image com- 
posed with the template is displayed. It is to be noted 
that if the print mode key 80 is operated in the multi- 
frame display mode, a multi-frame is displayed since the 
work memory 69 stores image data for displaying the 
multi-frame at that time. 

[0084] Together with the image to print, the LCD 
panel 15 displays a print menu as literal indicia, so that 
it is possible to set the number of prints to make by oper- 
ating the cursor keys 78c and 78d and the execution key 
78b. The maximum number of available prints is limited 
up to the remaining number of instant films that is dis- 
played on the segment 73c of the data display pane! 73. 
After assigning the number of prints, the execution key 
78b is operated to let the printing head 32 make print- 
ing. During the printing, the LCD panel 15 is turned off 
to reduce the power consumption. 
[0085] At the start of printing process, the system 
controller 55 invalidates any input through the operation 
keys. Even if the power switch 70 is turned off, power 
supply is maintained to the line memory 64, the head 
driver 63, the printing head 32, the motor driver 65, the 
developing motor 35, the scanning motor 24a and the 
work memory 69, which constitute a printing device. 
However, when the cancel key 78a is operated during 
the printing after a plurality of prints are designated to 
make, the printing process is terminated with the instant 
film that is subjected to the printing at the time of oper- 
ating the cancel key 78a. 

[0086] The system controller 55 accesses the work 
memory 69, to sequentially read out red-color image 
data of a first line representative of densities of red pix- 
els of the first line, and is transferred to the line memory 
64. Thus, the line memory 64 comes to store the red- 
color image data of the first line. The system controller 
55 confirms that the red pass filter portion of the color fil- 
ter is inserted into the printing light path, and that all 
LCD segments of the LCD array of the printing head 32 
are their light-shielding state. Then the system control- 
ler 55 turns on the fluorescent lamp of the printing head 
32. 

[0087] The printing head 32 is in an initial position 
confronted with the bottom edge of the instant film 30, 
as show by phantom lines in Fig. 11. The initial position 
is a position to start recording the first line. The system 
controller 55 confirms that the printing head 32 is in the 
initial position by use of a photo sensor (not shown). 
Then the image data of the first line is sent from the line 
memory 64 sequentially to the LCD array, so the 
respective transmittance densities of the LCD segments 
are set at values corresponding to the image data. The 
red printing light from the red pass filter portion of the 
color filter 36 travels through the LCD segments, so the 
instant film 30 is exposed to the red printing light of dif- 
ferent amounts determined by the transmittance densi- 
ties of the respective LCD segments. In a 
predetermined time, the LCD segments are reset to the 
light-shielding state. 
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[0088] At the conclusion of exposure to the red 
printing light for the first line, the scanning motor 24a, 
which is a stepping motor, rotates through a predeter- 
mined angle, shifting the printing head 32 to a position 
of a succeeding line. Thereafter, red-color image data 
representative of densities of red pixels of the second 
line is transferred from the work memory 69 to the line 
memory 64. The second line is exposed to the red print- 
ing light in a similar manner to the first line. The printing 
head 32 is shifted toward the developing rollers 21 in a 
stepwise manner, while each line is exposed to the red 
printing light. When a final line has been exposed to the 
red printing light, printing of red pixels of one frame is 
completed. 

[0089] Then the system controller 55 sends the 
head driver 63 a filter change signal, to insert the green 
pass filter portion in the printing light path in place of the 
red pass filter portion. The system controller 55 
accesses the work memory 69, serially reads out green- 
color image data representative of green pixels of the 
final line from among the image data, and transfers the 
green-color image data to the line memory 64. 
[0090] Thereafter, the instant film 30 is exposed to 
the green printing light in the same way as above, but in 
the direction from the final line to the first line. After the 
completion of printing the green pixels of one frame, the 
blue pass filter portion is inserted in the printing light 
path. While blue-color image data representative of blue 
pixels of the subject image is read line by line from the 
flash memory 60, each line is exposed to the blue print- 
ing light. After the exposure with the three-color printing 
light is completed, the printing head 32 is placed in a 
retreat position which is shifted toward the developing 
rollers 21 from the initial position as shown by solid line 
in Fig. 11. 

[0091] After the printing head 32 moves in the 
retreat position, the developing motor 25 starts actuat- 
ing the developing mechanism 22 in response to a sig- 
nal from the system controller 55, to move the advance 
claw into the cutout 20a of the film pack 20. The 
advance claw pushes the exposed one of the instant 
films 30 out of the film pack 20. While the printing head 
32 makes the exposure, the printing process is dis- 
played on the segment 73e of the data display panel 73. 
[0092] As the instant film 30 is pushed by the 
advance claw, the top edge of the instant film 30 comes 
in between the developing rollers 21. Thereafter, the 
developing rollers 21 rotate to advance the instant film 
30 and, at the same time, break the solution pod 30a to 
spread the processing solution. The advance claw 
makes one stroke of reciprocation, and then stops at its 
home position. Upon the advance claw returning to its 
home position, the scanning motor 24a is driven to 
move the printing head 32 to its initial position. The 
instant film 30 is ejected through the film exit 10 out of 
the camera body 2 while pushing open the door 11. In 
one or a couple of minutes, the subject image is fixed as 
a positive image on the image receiving sheet, provid- 



ing a hard copy of the image selected to be printed. 
[0093] When the printing process is finished, the 
LCD panel 15 is driven again to display the image frame 
selected to be printed. To print another image frame in 

5 succession, the image frame to print is selected by 
operating the cursor keys 78c and 78d and the execu- 
tion key 78b, and is printed in the same procedures as 
above. To switch over from the print mode to other 
mode, the cancel key 78a is operated at the stage 

w where one image frame is displayed. If the number of 
prints is already set, the print number setting is can- 
celed by the cancel key 78a and, thereafter, the cancel 
key 78a is operated again. Then, the electronic still 
camera is reset to the previous mode that is selected 

15 before the print mode is selected. In this stage, the 
operation on either the imaging mode key 79a or the 
display mode key 79b is accepted as a valid selection 
signal. 

[0094] As described so far, according to the elec- 

20 tronic still camera of the present embodiment, the imag- 
ing function, the display function and the printing 
function are arranged in parallel to each other in view of 
the operation sequence, whereas subsidiary modes 
such as the edit mode, the delete mode, the protect 

25 mode, and the multi-frame display mode are arranged 
under the display mode. If the print key 80 is operated in 
the display mode, the mode is quickly shifted to the print 
mode except when an operation on the execution key 
78b is required. After being shifted to the print mode, an 

30 image displayed at present on the LCD panel 1 5 is auto- 
matically selected to be printed. Therefore, it is possible 
to print an image as soon as the image is recorded or 
edited. Thus, the electronic still camera of the present 
embodiment is superior in workability. 

35 [0095] Since all the input through the operation 
keys are invalidated after the execution of the printing 
process till the conclusion thereof, the printing process 
is performed stably while eliminating the danger of 
noise overlapping and reducing the load on the power 

40 source. Because the widely used instant film pack is 
used as the photosensitive recording medium, it is easy 
to handle the instant films. 

[0096] Moreover, the electronic still camera is auto- 
matically set in the imaging mode when the power 

45 switch 70 is turned on. Also when the shutter release 
button 75 is pressed halfway in the display mode, if the 
operation on the execution key 78b is not required, the 
mode is quickly shifted to the imaging mode. After an 
image frame is recorded by pressing the shutter release 

so button 75 further to the full, it returns to the display 
mode. In this way, it is easy to switch the electronic still 
camera to the imaging mode, the user can avoid losing 
the shutter chance. 

[0097] For the sake of power-saving, it is preferable 
55 to add an auto cutoff function for cutting off the power 
source when the electronic still camera is left for a while, 
e.g., five minutes, without any operation. In that case, 
when any one of the operation keys is operated in the 
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auto cutoff condition, the electronic still camera returns 
to the active condition, preferably to the previous mode 
immediately before the auto cutoff. 
[0098] To embody the present invention, the con- 
struction of the printing head is not limited to the above 5 
described embodiments. For example, an array of micro 
light emitting diodes (LED) are usable as a light source 
of the printing head. By providing three kinds of micro 
LED for emitting red, green and blue light beams 
respectively, a color filter is not needed for the printing 
head. By allocating one micro LED to one LCD segment 
of the LCD array, it is possible to control the intensity of 
printing light through the LCD segment in accordance 
with the image data. 

[0099] It is also possible to use such a light source 
whose light contains the three colors and which can 
control the amounts of the respective light beams, e.g. a 
fluorescent light source array having micro fluorescent 
light emitting elements arranged in a line, wherein each 
micro fluorescent light emitting element corresponds to 
one pixel and emits light on the light emission principle 
of the fluorescent light display tube. Then, it is possible 
to omit the LCD array, because the light amount may be 
controlled for each pixel by the fluorescent light source 
array itself. 

[0100] Although the instant printer section of the 
above embodiment is designed to print a full-color 
image in the three color frame sequential fashion, it is 
possible to record a full-color image at one sub scan- 
ning operation by simultaneously projecting three color 
printing light beams from the printing head. The follow- 
ing description relates to instant printers that can print a 
full-color image at one sub scanning operation, and are 
suitable for incorporating into an electronic still camera. 
[0101] Fig. 20 shows an electronic still camera 110 
having an instant photo printer incorporated therein, 
wherein a grip portion 1 12 is provided on the left side of 
a camera body 1 1 1 as viewed from the front. The grip 
portion 112 contains a battery 113 (see Fig. 21). 
[0102] A camera lens 1 14 is placed at a center of 
the front of the camera body 1 1 1 . An image pick-up sec- 
tion 115 including a CCD image sensor is disposed 
behind the camera lens 114 (see Fig. 22). A light recep- 
tive member 116 of a not-shown automatic exposure 
control (AE) section is provided adjacent to the camera 
lens 114. A subject brightness signal is sent from the 
AE light receptive member 1 16 to the AE section, which 
then controls the exposure automatically at each expo- 
sure in a well-known manner. A shutter button 117 is 
placed in proximity to a top surface of the grip portion 
112. The electronic still camera 110 may also be pro- 
vided with a flash device, an auto-focusing device, a 
zooming device or the like. 

[0103] As shown in Fig. 23, a pack loading door 123 
is pivotally mounted to the back side of the camera body 
1 1 1 through a hinge 124. The pack loading door 123 is 
normally locked in the closed position. A sliding knob 
126 is operated to open the pack loading door 123 for 



the purpose of inserting or removing a film pack 125 as 
shown in Fig. 22. A counter window 127 indicates the 
number of instant films exposed. 
[0104] An LCD panel 121 and a control panel 122 
are incorporated into the pack loading door 123. The 
LCD panel 121 displays an image of a photographic 
subject to be picked up through the camera lens 1 14 in 
a real time fashion, constituting an electronic viewfinder. 
The control panel 122 has various keys, including a 
mode changer key for switching between an image pick- 
up mode and a display mode, a frame selector key, a 
print start key, a deletion button for deleting image data, 
and a switching key for inputting and outputting image 
data with external apparatuses. 

[0105] The film pack 125 consists of a plastic case 
129 and a plurality of, e.g., 10 sheets of mono-sheet 
type instance films 128 contained in a pile in the plastic 
case 129. The top instant film 128 of the pile is urged by 
a spring 130 to position behind an exposure opening 
129a of the case 129, as is shown in Fig. 22. 
[0106] Inside the camera body 111, as shown in 
Fig. 21 , there is a photo printer section for recording a 
full-color image on the instant film 128 of the film pack 
125 placed behind the exposure opening 129a. The 
photo printer section consists of a printer head unit 1 31 
including a multi-color projection type printing head, and 
a film advancing device 132. Synchronously with the 
instant film 128 being advanced to the outside by the 
film advancing device 132, the printing head is driven to 
record a full-color image on the instant film 128 at one 
scanning. 

[0107] The film advancing device consists of a pair 
of developing rollers 133 and a developing mechanism 
1 34 for driving the developing roller 1 33. The developing 
rollers 133 and the developing mechanism 134 are 
driven by a developing motor 136 to advance the 
exposed instant film 128 out of the film pack 125, and 
ejects it through a film exit 135 formed as a slit in a top 
face of the camera body 111. 

[0108] The developing rollers 133 are biased by a 
spring in the direction to close to each other. Since the 
instant film 128 has a processing solution pod 128a 
along its top edge, the solution pod 128a is broken by 
the pressure of the developing rollers 133 while being 
advanced through the developing rollers 133. Thereby, 
the processing solution is spread between a photosen- 
sitive sheet and an image receiving sheet of the instant 
film 128. A positive image appears on the instant film in 
one minute to several minutes after the spread of the 
processing solution. 

[0109] The developing mechanism 134 includes an 
advance claw and a mechanism for moving the advance 
claw, as well-known in the art. When the developing 
motor 25 rotates, the advance claw is actuated to push 
up the bottom edge of the exposed instant film 128, until 
the top edge of the instant film 128 comes between the 
developing rollers 133. After the instant film 128 comes 
between the developing rollers 133, since the develop- 
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ing rollers 1 33 have started rotation then, the instant film 
128 is moved upwards by the developing rollers 133. 
[0110] As shown in Fig. 24, the printer head unit 
131 is located near a top edge of the exposure opening 
125a of the film pack 25, with its longitudinal direction M 
oriented perpendicularly to the advancing direction S of 
the instant film 128. Hereinafter, the longitudinal direc- 
tion M will be referred to as a main scan direction, 
whereas the direction S will be referred to as a sub scan 
direction. Designated by 129a is a cutout for the 
advance claw to enter the film pack 125 when pushing 
out the exposed instant film 128. 
[0111] Fig. 25 shows a section of the printer head 
unit 1 31 . The printer head unit 1 31 consists of the multi- 
color projection type printing head 138 and a head 
driver 139 which are accommodated in a light-shielding 
frame 137. The printing head 138 has a light emitting 
element array 141 and a micro lens array 142 extending 
in the main scan direction inside a case 140. The light 
emitting element array 141 consists of a row of red (R) 
light emitting elements 143, a row of green (G) light 
emitting elements 144 and a row of blue (B) light emit- 
ting elements 145. These rows of the light emitting ele- 
ments 143 to 145 extend in the main scan direction and 
are shifted from each other in the sub scan direction. In 
this embodiment, the light emitting elements 143 to 145 
are micro LEDs, each diode corresponds to one color 
pixel. Lighting time duration of each LED is individually 
controlled in accordance with the density of the pixel to 
record. 

[0112] The micro lens array 142 consists of three 
rows of micro lenses 142a, 142b and 142c which are 
arranged in correspondence with the respective light 
emitting elements 143 to 145, such that the light beam 
from each light emitting element may not interfere with 
the other's. The micro lens array 142 may be constituted 
of SELFOC lenses. In order that three color light beams 
from the red light emitting elements 143, the green light 
emitting elements 144, and the blue light emitting ele- 
ments 145 are focused in a line on the photosensitive 
surface of the instant film 128 along the main scan 
direction, the micro lenses 142a and 142c for the red 
and blue light beams, which are placed on the sides of 
the micro mirror array 142, are inclined to the middle 
row of micro lenses 142b for the green light beam. 
[0113] Since the sub scanning is performed by 
advancing the instant film 28 to the film exit 135, if the 
film advancing speed fluctuates, the length of the pixels 
in the sub scan direction or the exposure density can 
vary, resulting unexpected density or color variations. In 
practice, the film advancing speed fluctuates on various 
reasons. For example, the film advancing speed fluctu- 
ates because of the consumption degree of the battery 
and mechanical factors, such as when an instant film 
thrusts through light-shielding flaps at a film exit of a film 
pack, when a solution pods is broken, while the 
processing solution is developed, or when the instant 
film gets over a trap section for absorbing redundant 



processing solution. To avoid the density variations 
caused by the variation in the film advancing speed, the 
electronic still camera 1 1 0 is provided with a speed sen- 
sor 150 and a speed compensation calculator 151, as 

5 shown in Fig. 26. 

[0114] The speed sensor 150 is constituted of a 
roller which is in contact with and rotates with the instant 
film 128 being advanced, a pulse encoder connected to 
the roller, and a signal processing circuit. The signal 

w processing circuit detects the film advancing speed of 
the instant film 128 by measuring the intervals of the 
encoder pulses with reference to a clock signal. A signal 
representative of the film advancing speed is sent to the 
speed compensation calculator 151 through a system 

15 controller 152. 

[0115] On the basis of the film advancing speed sig- 
nal from the speed sensor 150, the speed compensa- 
tion calculator 151 produces compensation data for 
controlling timing of light emission, and sends the com- 

20 pensation data to the head driver 139, such that 
expected densities are obtained in correspondence with 
the image data in spite of the speed fluctuation. 
[0116] As shown for instance in Figs. 27(A) and 
27(B), when the advancing speed of the instant film 128 

25 changes from a value Va down to a value Vb (Vb < Va), 
a line printing cycle time PT for printing one line is elon- 
gated from a value PTa to a value PTb. The line printing 
cycle time PT consists of a total lighting time T1 of each 
LED that varies depending upon the density of the pixel 

30 to record, and a total intermission time T2 when the 
LED does not emit light. The total lighting time T1 is 
divided into a number of lighting time divisions t1 of an 
approximately equal length (T1 = £ t1 ), and the light- 
ing time divisions t1 are equally scattered over the line 

35 printing cycle time PT, interlaced or alternated with 
intermission time divisions t2 ( T2 = 1 12 ). 
[0117] Therefore, when the line printing cycle time 
is elongated, the lighting time divisions t1 are scattered 
at correspondingly longer intervals. Specifically, when 

40 the film advancing speed goes down, the intermission 
time divisions t2 take a larger value t2b, as shown in Fig. 
27(B). On the contrary when the film advancing speed 
goes up, the intermission time divisions t2 take a 
smaller value t2b, as shown in Fig. 27(A). In this way, 

45 the respective light emitting elements are controlled to 
emit light at timings modified by the film advancing 
speed, the length and the density of the pixels is main- 
tained unchanged, and unexpected density variation is 
prevented, even though the film advancing speed fluctu- 

so ates. 

[0118] Fig. 26 illustrates the circuitry of the elec- 
tronic still camera 110. The CCD image sensor 155 is 
located behind the camera lens 114. When the camera 
lens 1 1 4 is focused, a subject image is formed on a pho- 
55 toelectric plane of the CCD image sensor 155. A CCD 
driver 160 drives the CCD image sensor 155 to convert 
the optical subject image photoelectrical^ into an elec- 
tric image pick-up signal. Micro color filters of red, green 
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and blue colors are arranged on the photoelectric plane 
of the CCD image sensor 155 in a matrix. The image 
pick-up signal is output color by color in a serial manner, 
and is amplified by an amplifier 161 at a suitable level, 
and converted by an A/D converter 162 into a digital 
form. It is to be noted that driving operation of the CCD 
driver 160 is synchronized with sampling timing of the 
A/D converter 162. 

[0119] The A/D converter 162 produces digital 
image data from the image pick-up signal, and feeds the 
image data sequentially to an image data processor cir- 
cuit 163. The image data processor circuit 163 operates 
for the signal processing of the supplied image data for 
white balance adjustment, gamma correction and the 
like. Moreover the image data processor circuit 163 pro- 
duces a video signal corresponding to the NTSC com- 
posite signal from the processed image data. The video 
signal is sent through a D/A converter 164 and an ampli- 
fier 165 to an output terminal 1 66 for the video signal. 
[01 20] It is therefore possible to observe the subject 
image picked up by the CCD image sensor 1 55 in a con- 
tinuous manner by connecting the output terminal 166 
to a home television set. The video signal from the 
amplifier 165 is also fed to an LCD driver 167. As the 
LCD driver 167 drives the LCD panel 121 that is incor- 
porated into the pack loading door 123, the LCD panel 

121 displays the subject image in a continuous manner. 
Therefore the LCD panel 121 operates as the electronic 
viewfinder. 

[0121] The system controller 152 controls the 
image data processor circuit 163 and all the other elec- 
tric operations of the electronic still camera. The system 
controller 152 monitors signals from the control panel 

122 and a group of external terminals 170 through an 
I/O port 168, and operates for the signal processing in 
accordance with the input signals. 

[0122] A flash memory 171 is a DRAM which is 
accessible at high speed. The flash memory 171 stores 
the image data frame by frame after the image data is 
obtained by the image data processor circuit 163, and 
has a capacity enough to store image data of fifty 
frames. A decorative data memory 172 previously 
stores decorative data, which is used to modify the 
shape and pattern of framing lines around the subject 
image variously. 

[0123] The decorative data memory 172 may also 
store decorative data for merging cartoons, marks, let- 
ters, messages and the like into a part of the subject 
image. In the display mode, selected data pieces are 
transferred from the flash memory 1 71 and the decora- 
tive data memory 172 to the image data processor cir- 
cuit 1 63, and an image composed of the image data and 
the decorative data read from the flash memory 1 71 and 
the decorative data memory 172 is displayed on the 
LCD panel 121. 

[0124] The head driver 1 39 drives the light emitting 
element array 141 of the printing head 138 under the 
control of the system controller 152. The image data is 



sent from line memories 174 of the three colors to the 
printing head 138, and is used for controlling the lighting 
times of the respective LEDs 143 to 145 of the light 
emitting element array 141. EEPROM 175 previously 
5 stores various kinds of adjustment data, which are 
referred to by the system controller 152 when the elec- 
tronic still camera is operated according to a predeter- 
mined sequence. 

[01 25] The adjustment data is fine-adjusted to each 

w individual camera in an inspection process after the fin- 
ish of assembly of the electronic still camera. The 
adjustment data includes data related respective com- 
pensation data for the three colors adapted to printing. 
A motor driver 176 drives the developing motor 136 

15 under the control of the system controller 152. 

[0126] The operation of the electronic still camera 
having the above-described construction will be 
described with reference to Fig. 28. When a power 
switch, which is provided on the control panel 122, is 

20 turned on, the system controller 152 determines the 
presently selected mode by a set position of the mode 
changer key in the control panel 1 22, and proceeds to 
either one of the image pick-up mode and the display 
mode. In the image pick-up mode, the CCD image sen- 

25 sor 1 55 picks up the subject image in a continuous man- 
ner, so the subject image is displayed as a moving 
image on the LCD panel 121 serving as the electronic 
viewfinder. 

[0127] When the shutter release button 6 is 

30 pressed, the image data of the subject image displayed 
at that moment on the LCD panel 121 is written as a still 
image frame to the flash memory 171 . By repeating the 
shutter release operation in the image pick-up mode, it 
is possible to write image data of at most fifty still image 

35 frames to the flash memory 1 71 . The maximum number 
of frames the flash memory 171 can store varies 
depending upon the capacity of the flash memory 171. 
[0128] After the image data of the maximum 
number of frames is written in the flash memory 171 , it 

40 is possible to delete image data of unnecessary frames 
from the flash memory 171 and write newly obtained 
image data to the flash memory 1 71 . These operations 
are effected by keying the control panel 122. It is also 
possible to store newly obtained image data in an exter- 

45 nal memory medium or transfer the image data from the 
flash memory 171 to the external memory medium by 
connecting the external memory medium to an output 
terminal of the external terminals 170. 
[0129] In the display mode, a desired frame is des- 

50 ignated by keying through the control panel 122. The 
image data of the designated frame is sent from the 
flash memory 171 to the image data processor circuit 
163, converted by the D/A converter 164, amplified by 
the amplifier 165 and supplied to the LCD driver 167, 

55 which causes the LCD panel 121 to display an image of 
the designated frame. If a decorative frame pattern is 
designated by keying through the control panel 122, the 
decorative frame pattern data is transferred from the 
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decorative data memory 172 to the image data proces- 
sor circuit 163 in addition to the image data read trans- 
ferred from the flash memory 1 71 . Then, the LCD panel 
121 displays a composed image of the subject image 
with the decorative frame image. 
[0130] When the print key is operated after select- 
ing the subject image and, if necessary, a decorative 
frame pattern, the system controller 152 accesses the 
flash memory 171, to sequentially read out image data 
pieces representative of three color densities of a first 
line from among the image data of the subject image 
presently displayed on the LCD panel 121, and are 
transferred to the line memories 1 74. 
[0131] Also the developing motor 136 is driven to 
rotate by the motor driver 176. Upon rotation of the 
developing motor 1 36, the advance claw pushes out the 
exposed instant films 128 and, at the same time, the 
developing rollers 133 are caused to rotate. As the 
instant film 128 is pushed by the advance claw, the top 
edge of the instant film 128 comes in between the devel- 
oping rollers 133. Thereafter, the developing rollers 133 
rotate to advance the instant film 128 and, at the same 
time, break the solution pod 30a to spread the process- 
ing solution. The advance claw makes one stroke of 
reciprocation, and then stops at its home position. 
[01 32] The light emitting element array 1 41 is driven 
synchronously with the film advancing. The speed sen- 
sor 150 detects the advancing speed of the instant film 
128. The speed compensation calculator 151 produces 
data for controlling lighting timing of the LEDs 143 to 
145 depending upon the advancing speed, and sends 
the data to the head driver 139. The head driver 139 
drives the LEDs 143 to 145 at corrected lighting timing. 
Three color pixels of the following lines are recorded on 
the instant film 128 in the same way as the first line in 
synchronism with the film advancing through the devel- 
oping rollers 1 33, so that a full-color image frame is opti- 
cally recorded at one advancing operation of the instant 
film 128. 

[0133] The instant film 128 fed by the developing 
rollers 133 is ejected through the film exit 135 of the 
camera body 111. In one or a couple of minutes, the 
subject image is fixed as a positive image on the image 
receiving sheet, providing a hard copy of the subject 
image displayed on the LCD panel 121 at the time of 
operating the print key. If a decorative frame pattern is 
designated, the subject image as printed is surrounded 
with the decorative frame pattern. 
[0134] As an alternative of the light emitting ele- 
ment array 141 consisting of the LEDs 143 to 145 
arranged in the main scan direction, a light emitting ele- 
ment array 182 consisting of a white light emission 
panel 180 and an LCD array 181 is usable, as shown in 
Fig. 29. The LCD array 181 is constituted of three rows 
of LCD segments 181a, 181b and 181c for the three 
colors, whose transmittance and opening time are con- 
trolled to control the exposure amount of each pixel. In 
this embodiment, a color filter 1 83 is placed in respec- 



tive light paths from the light emitting element array 182, 
to obtain red printing light beams through a red pass fil- 
ter portion 183a of the color filter 183, green printing 
light beams through a green pass filter portion 183b, 
5 and blue printing light beams through a blue pass filter 
portion 183c. The three color light beams are focused 
through a micro lens array 142 onto the instant film 128 
in the form of a line. 

[0135] Mirrors 184, 185, 186 and 187 are used in 

w the embodiment of Fig. 29, but they may be omitted in 
the same way as the embodiment of Fig. 25. The white 
light emission panel 180 may be replaced with a white 
fluorescent lamp or another white light source. As a light 
emitting element array, it is also possible to use such a 

15 light source that contains three colors and whose light 
amount is controllable, e.g. a fluorescent light source 
array consisting of micro light emitting elements which 
emit light based on the light emission principle of the flu- 
orescent display tube. 

20 [0136] In the above embodiments, the micro lenses 
142a to 142c of the micro lens array 142 are inclined 
such that the three color light beams are focused into a 
line. It is alternatively possible to focus the three color 
printing light beams as three lines at a time on the pho- 

25 tosensitive surface through a micro lens array 190 
where micro lenses 190a, 190b and 190c for the three 
colors are arranged in the same plane, as shown in 
Figs. 30 and 31. 

[0137] Fig. 30 shows an embodiment using a light 
30 emitting element array 182 with a white light emission 
panel 180 and a color filter 183 for converting the white 
light into the three color printing light beams, like the 
embodiment of Fig. 29. Fig. 31 shows an embodiment 
where a three color light emitting element array 191 is 
35 constituted of LEDs, or combinations of light emitting 
elements and LCD segments. In these embodiments, 
the image data of the respective lines to record is sent 
to the light emitting element array, for recording a full- 
color image without a color registration failure. In Fig. 
40 31, designated by 194, 195, 196, 197, 198 and 199 are 
mirrors. 

[0138] The amount of exposure per pixel may be 
controlled by changing the intensity of light from the light 
emitting elements, instead of or in addition to changing 

45 their lighting times. To those light emitting elements 
which directly emit light, e.g. LEDs, the light intensity is 
controlled by controlling electric power supply. Where 
the light emitting element array uses LCD segments, the 
light intensity is controlled by controlling transmittance 

so of the LCD segments. 

[01 39] In the above embodiment, the film advancing 
or ejecting speed is detected by means of a driven roller 
that is in contact with and rotates along with the advanc- 
ing instant film 128, the speed fluctuation may be 

55 detected by any other speed detection method. In an 
example as shown in Fig. 32, a speed detection track 96 
with a large number of bars 96a spaced at a very small 
interval in the film advancing direction is provided on an 
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instant film 97. The film advancing speed is determined 
based on detection timings of the bars 96a. In that case, 
the bars 96a are detected by use of an infrared light pro- 
jector 98 and an infrared light receptor 99, so that the 
photosensitive surface may not be exposed. On the 5 
basis of the detection timing of the bars 96a, a signal 
processing circuit 100 determines the film advancing 
speed. 

[0140] The speed detection track 96 may be pro- 
vided with other marks than the bars 96a. It is also pos- w 
sible to form a magnetic recording layer on the instant 
film, and previously record magnetic marks on the mag- 
netic recording layer, so that a magnetic head reads the 
magnetic marks to detect the film advancing speed. 
[0141] As described so far, the multi-color emission 15 
type printing head is used, and the film advancing oper- 
ation through the developing rollers for developing 
processing solution is utilized for the sub scanning, so 
that the printing head does not need to move in the sub 
scan direction, and thus the construction is simplified. 20 
Since the light emission timing is controlled in accord- 
ance with fluctuations in the advancing speed of the 
instant film, digital printing is achieved while reducing 
unexpected density variations and color failures due to 
the speed fluctuation, even through the advancing 25 
speed trends to fluctuate while the processing solution 
is being developed. By using the instant film with the 
speed detection track having marks arranged at regular 
intervals along the film advancing direction, the fluctua- 
tion in the film advancing speed can be detected based 30 
on the speed detection track by use of a simple device. 
[0142] In the above embodiment, a full-color image 
is recorded while the instant film 128 is ejected by use 
of the advance claw and the developing rollers 133. 
However, image recording may be done only while the 35 
instant film 128 is ejected through the developing rollers 
133, not while it is ejected by the advance claw. In that 
case, the printing head starts being driven to record a 
full-color image, after the instant film comes in between 
the developing rollers 1 33. The print head unit is located 40 
in proximity to the developing rollers 133 insofar as it is 
affected by the developed processing solution. 
[0143] In the above embodiment, the instant printer 
of the present invention is incorporated into the elec- 
tronic still camera. The instant printer of the present 45 
invention may also be embodied as a separate printer. 
Also in that case, three color recording is performed 
effectively. The instant printer of the invention may be a 
device attachable to an electronic still camera. In addi- 
tion, it is possible to incorporate the instant printer of the 50 
present invention into a digital video camera that 
records a moving picture. In that case, a frame of the 
moving picture is selected as a still image to print. 
[0144] Furthermore, as shown in Fig. 33, it is possi- 
ble to mount the printer head unit 1 31 in an instant cam- 55 
era 102 having a taking lens 101 for exposing an instant 
film frame by frame, in a position between a film pack 
103 and developing rollers 104. In this embodiment, an 



external input terminal is provided for entering image 
data, and an image is printed digitally on an instant film 
based on the image data, while the instant film is 
advanced to the outside, in the same way as the above 
described embodiment. It is desirable to provide the 
instant camera 102 with a speed sensor 104 for detect- 
ing the film advancing speed and thus controlling timing 
of light emission in accordance with variations in the film 
advancing speed. In this way, the instant camera 102 
can take a photograph by frame-exposure, and also 
make a print digitally based on image data picked up 
through other electronic camera or the like. It is also 
possible to provide the instant camera 102 with an 
imaging section consisting of an image sensor for pick- 
ing up image signals and a memory for storing image 
data obtained from the image signal. 
[0145] It is, of course, possible to mount a multi- 
color projection type printing head as above instead of 
the printing head 32 in the electronic still camera as 
shown in Fig. 1 or Fig. 8. In that case, a full-color image 
is printed on the instant film while moving the multi-color 
projection type printing head in the sub scanning direc- 
tion only once, and the exposed instant film is thereafter 
advanced out of the camera through the developing roll- 
ers. 

[0146] Thus, the present invention is not to be lim- 
ited to the above described embodiments, but various 
modification will be possible without departing from the 
scope of appended claims. 

INDUSTRIAL APPLICATION FIELD 

[0147] The present invention may be embodied as 
an electronic still camera having a printer incorporated 
thereinto, and as a separate instant printer as well. It is 
also possible to mount an instant printer of the present 
invention to an electronic still camera in a removable 
fashion. In addition, the present invention is applicable 
in a digital video printer recording a moving image or in 
an instant camera of frame-exposure type. 

Claims 

1. An electronic still camera comprising: 

an imaging device for obtaining electronic 
image data from an optical image of a subject; 
memory means for recording said image data 
therein; 

a printing device for printing an image on an 
instant film containing a processing solution 
therein, said printing device comprising a print- 
ing head which is elongated in a main scan 
direction, a head moving mechanism for mov- 
ing said printing head in a sub scan direction 
perpendicular to the main scan direction, and a 
head driver for driving said printing head on the 
basis of one frame of image data read out from 
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said memory means in a line sequential fash- 
ion to expose said instant film line by line while 
said printing head is moved in the sub scan 
direction; and 

developing rollers for advancing said instant 
film after exposure out of a camera body while 
developing said processing solution inside said 
exposed instant film. 

2. An electronic still camera according to claim 1, fur- 
ther comprising: 

a memory storing predetermined image data; 
a device for reading out appropriate image data 
from said memory and composing said appro- 
priate image data with said image data of a 
subject image; and 

a display device for displaying said subject 
image or a composite image on the basis of 
said subject image data or said composed 
image data respectively, wherein said printing 
device may print said composite image on the 
basis of said composed image data. 

3. An electronic still camera according to claim 1 , fur- 
ther comprising a film exit formed through a top face 
of said camera body, through which said exposed 
instant film is advanced out in a direction parallel to 
the sub scan direction. 

4. An electronic still camera according to claim 1 , fur- 
ther comprising external terminals for communicat- 
ing image data with external apparatuses, including 
external printers, computers and memories. 

5. An electronic still camera according to claim 1, 
wherein said printing head sequentially emits red, 
green and blue light beams such that a full-color 
image is printed in a three color frame sequential 
fashion. 

6. An electronic still camera according to claim 1, 
wherein said printing head simultaneously emits 
red, green and blue light beams such that a full- 
color image is printed while said printing head 
makes a single movement in the sub scan direction. 

7. An electronic still camera according to claim 5, 
wherein said printing head comprises a fluorescent 
lamp, a red pass filter, a green-pass filter, a blue 
pass filter, a filter switching device for positioning 
one of said three filters in a light path of said fluo- 
rescent lamp, an LCD array arranged in a row in the 
light path of said fluorescent lamp, and an optical 
system for projecting light from said fluorescent 
lamp onto said instant film. 

8. An electronic still camera according to claim 5, 



wherein said printing head comprises a fluorescent 
light source array arranged in a row, a red pass fil- 
ter, a green-pass filter, a blue pass filter, a filter 
switching device for positioning one of said three fil- 
5 ters in a light path of said fluorescent light source 

array, and an optical system for projecting light from 
said fluorescent light source onto said instant film. 

9. An electronic still camera according to claim 5, 
w wherein said printing head comprises an LED array 

emitting red, blue and green light beams, an LCD 
array arranged in a row in a light path of said LED 
array, and an optical system for projecting light from 
said LED array onto said instant film. 

15 

10. An electronic still camera according to claim 6, 
wherein said printing head comprises an LED array 
arranged in three rows, emitting red, blue and green 
light beams respectively, an LCD array arranged in 

20 three rows in correspondence with said LED array, 
and an optical system for projecting light from said 
LED array onto said instant film. 

11. An electronic still camera according to claim 1, 
25 wherein said electronic still camera may be repeat- 
edly loaded with an instant film pack containing a 
plurality of said instant films. 

12. An electronic still camera comprising: 

30 

an imaging device for obtaining electronic 
image data from an optical image of a subject; 
memory means for recording said image data 
therein; 

35 a printing device for printing an image on an 

instant film containing a processing solution 
therein, said printing device comprising a print- 
ing head which is elongated in a main scan 
direction and simultaneously emits three color 

40 light beams of red, green and blue, a film 

advancing device for advancing said instant 
film in a sub scan direction perpendicular to the 
main scan direction, and a head driver for driv- 
ing said printing head to expose said instant 

45 film line by line on the basis of image data of 

one frame read out line by line from said mem- 
ory means while said instant film is advanced in 
the sub scan direction; and 
developing rollers included in said film advanc- 

so ing device, for advancing said instant film after 

exposure out of a camera body while develop- 
ing said processing solution inside said 
exposed instant film. 

55 13. An electronic still camera according to claim 12, fur- 
ther comprising a speed detection device for 
detecting advancing speed of said instant film, and 
a device for controlling timing of light emission of 
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said printing head in accordance with the film 
advancing speed so as to reduce damage on the 
printed image that may be caused by fluctuations in 
the advancing speed. 

14. An electronic still camera according to claim 12, fur- 
ther comprising: 

a memory storing predetermined image data; 
a device for reading out appropriate image data 
from said memory and composing said appro- 
priate image data with said image data of a 
subject image; and 

a display device for displaying said subject 
image or a composite image on the basis of 
said subject image data or said composed 
image data respectively, wherein said printing 
device may print said composite image on the 
basis of said composed image data. 

15. An electronic still camera according to claim 12, fur- 
ther comprising external terminals for communicat- 
ing image data with external apparatuses, including 
external printers, computers and memories. 

16. An electronic still camera according to claim 12, 
wherein said electronic still camera may be repeat- 
edly loaded with an instant film pack containing a 
plurality of said instant films. 

17. An electronic still camera comprising: 

an imaging and recording device for displaying 
a moving image of a subject on a display panel 
based on an image signal picked up through an 
image sensor in a real time fashion, obtaining 
digital image data from said image signal and 
recording said image data frame by frame in 
memory means in response to a shutter 
release signal; 

a display device for displaying a still image on 
said display panel on the basis of image data 
read out from said memory means; 
a printing device for printing an image on a 
photosensitive recording medium by driving a 
printing head on the basis of image data read 
out from said memory means; and 
a mode selection device for selecting and 
switching one of said imaging and recording 
device, said display device and said printing 
device to an active condition; wherein immedi- 
ately after a power switch is turned on, said 
electronic still camera is automatically set to an 
imaging mode where said imaging and record- 
ing device is active. 

18. An electronic still camera according to claim 17, 
wherein when a print mode is selected through said 



mode selection device, said imaging mode, or a dis- 
play mode where said display device is active, is 
immediately terminated, and said printing device is 
made ready for printing, whereas said display panel 
5 displays a still image on the basis of image data 

recorded last in said memory means, and in 
response to a print execution signal said printing 
device prints the image that is displayed on the dis- 
play panel. 

10 

19. An electronic still camera according to claim 18, 
wherein said display panel stops displaying any 
image upon said print execution signal, and all sig- 
nals input through external operation are canceled 

75 until said printing device completes making at least 
one sheet of print. 

20. An electronic still camera according to claim 17, 18 
or 19, wherein said photosensitive recording 

20 medium is an instant film containing a processing 
solution therein, and said electronic still camera fur- 
ther comprises developing rollers for advancing 
said instant film out of a camera body while devel- 
oping said processing solution in said instant film 

25 after an image is recorded on said instant film by 
said printing device. 

21 . An instant printer for printing an image on an instant 
film containing a processing solution therein by 

30 exposing said instant film and developing said 
processing solution in said exposed instant film, the 
instant printer comprising: 

a film advancing device for advancing said 
35 instant film after exposure to outside, said film 

advancing device including developing rollers 
for developing the processing solution in said 
exposed instant film as being passed there- 
through; 

40 a printing head located near and before said 

developing rollers in the film advancing direc- 
tion, said printing head having an array of light 
emitting elements arranged in a main scan 
direction perpendicular to the film advancing 

45 direction; and 

a head driver for driving said light emitting ele- 
ments in accordance with digital image data 
fed to said head driver in a line sequential fash- 
ion, synchronously with said film advancing 

so device advancing said instant film, thereby to 

expose said instant film line by line. 

22. An instant printer according to claim 21, further 
comprising a speed detection device for detecting 

55 advancing speed of said instant film, and a device 
for controlling timing of light emission of said print- 
ing head in accordance with the film advancing 
speed so as to reduce damage on the printed 
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image that may be caused by fluctuations in the 
advancing speed. 

23. An instant printer according to claim 22, wherein 
said instant printer is provided with a speed detec- 5 
tion track having marks arranged at regular inter- 
vals along the film advancing direction, and said 
speed detection device detects the film advancing 
speed with reference to said marks of said speed 
detection track. w 

24. An instant printer according to claim 22, wherein 
said light emitting elements are arranged in three 
rows for emitting three color light beams respec- 
tively, and are driven simultaneously in accordance 15 
with image data of three colors of one line. 

25. An instant printer according to claim 24, wherein 
said printing head further comprises an optical sys- 
tem for projecting the three color light beams from 20 
the three rows of light emitting elements into a line 

on said instant film. 

26. An instant printer according to claim 22, further 
comprising an external terminal for inputting image 25 
data from external apparatuses. 

27. An instant printer according to one of claims 21 to 
26, wherein said instant printer is integrally or 
removably mounted to an electronic still camera 30 
having an imaging device for capturing electronic 
image data from an optical image of a subject, and 
memory means for recording said image data 
therein. 

35 

28. An instant film containing a processing solution 
therein which is developed over a photosensitive 
surface of said instant film while said instant film is 
advanced through developing rollers, said instant 
film comprising a speed detection track extending 40 
along a developing direction of said processing 
solution, said speed detection track having marks 
arranged at regular intervals along said track, allow- 
ing to detect an advancing speed of said instant film 
with reference to said marks. 45 
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